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METHOD AND APPARATUS FOR IDENTIFYING 
TISSUE WITHIN THE BODY USING A FLUORESCENT DYE 

5 BACKGROUND 

1. Technical Field 

The present disclosure relates generally to a method and apparatus for 
identifying specific tissue within the body by, injection of a fluorescent dye into a fluid 
10 flow stream within the body upstream of the specific tissue. More specifically, the 
present disclosure relates to a method for identifying the sentinel node of a lymph 
node cluster using a fluorescent dye injected into the lymph system upstream of.the 
lymph nodes and to an apparatus for viewing or localizing the fluorescent dye within 
the body. "\ 

15 

2. Background Of Related Art 

The lymphatic system is the body's network of organs, ducts, and tissues that 
filter harmful substances out of the fluid that surrounds body tissues. Lymph nodes 
are the lymphatic system's battle stations against infection. It is in the nodes where 

20 blood cells engulf and destroy debris to prevent the debris from reentering the 
bloodstream. Lymph nodes are connected to one another by lymphatic vessels. 
Clusters of lymph nodes are found in the pelvic region, underarm, neck, chest and 
abdomen. Although lymph nodes commonly enlarge to fight infection and disease, 
such as cancer, an overwhelming infection can leave a lymph node and travel through 

25 the lymphatic system to other nodes and to other body tissues. Cancer can spread 
very easily through the lymph system. 

The use of lymphatic mapping as an important cancer staging technique is 
well known. The surgical identification of lymph nodes which receive lymphatic 
drainage from a tumor site provides prognostic information as to the extent of the 

30 disease. The use of radioactive materials to tag tissue within a patient for effecting its 
localization and demarcation by radiation detecting devices has been disclosed in 
' medical literature for many years. In fact, the use of radioactive materials is 
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becoming an established modality in the diagnosis and/or treatment of diseases such 
as cancer. 

The use of radioactive materials to identify specific tissue within the body has 
several drawbacks associated therewith. Firstly, there are long term health risks 
5 associated with injecting a radioactive material into a patient's body. Secondly, the 
instrumentation required to view the radioactive material within the body is 
sophisticated and expensive. Finally, a surgeon must wait four or more hours after 
injection of a radioactive material into the body before diseased tissue can be 
identified and a surgical procedure such as a biopsy can be conducted. 

10 U.S.Patent Nos, 6,304,771 ('"771 patent") and 5,917,190 ('"190 patent") 

disclose object imaging devices using diffuse light. The 771 patent discloses imaging 
of a fluorescent object such that diffuse photon density waves having a first 
wavelength cause the object to fluoresce to produce re-radiated diffuse photon density 
waves having a second wavelength. A detector is able to detect the re-radiated diffuse 

1 5 photon density waves such that a processor can image the object. The '77 1 and ' 1 90 
patents are incorporated herein by reference in their entirety. 

, ; Accordingly, a continuing need exists for a method and apparatus for 
identifying specific tissue within the body which is not harmful to a patient, 
inexpensive, and can be performed within a reasonable proximity of a surgical 

20 procedure such as a biopsy. 

SUMMARY 

In accordance with the present disclosure, a method and apparatus are 
disclosed for localizing or identifying specific tissue within the body, such as 

25 lymphatic tissue, using a fluorescent dye. A fluorescent dye such as fluorescein 
sodium or indocyanine green ("ICG") dye is injected into the body adjacent a 
diseased tissue site, e.g., a cancer site. Preferably, the dye is injected at multiple 
locations about the periphery of a cancerous lesion. Alternately, the dye can be 
injected into the body at any site that will deliver the fluorescent dye to the lymphatic 

3 0 basin associated with the lesion, The appropriate dosage of dye material will depend 
on the particular dye being used and on the particular procedure being performed. 

After injection, the fluorescent dye will enter the lymphatic system associated 
with the area of cancer. Approximately twenty minutes after the dye has been 
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injected into the. body, the lymphatic system can be visually identified using a 
fluorescence detector. The fluorescence detector preferably includes a light source 
having the particular wavelength of light necessary to create excitation of the 
fluorescent dye. The fluorescence detector may also include a viewing filter for 
5 allowing direct visualization of the fluorescent light emission, while blocking the light 
emitted by the light source. A fiber-optic light guide may be provided to carry light 
from the light source to the area of interest. 

In one preferred method, the sentinel node (the first node in a lymphatic node 
cluster) is identified using a fluorescent dye by visually tracing the lymphatic system 
10 from the injection site to the regional lymph nodes. The lymphatic system can be 
viewed directly or viewed transdermally. Once the sentinel node has been identified, 
the node may be surgically excised for pathologic evaluation, or evaluated in-situ for 
metastatic disease. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the presently disclosed method and apparatus for 
identifying tissue within the body using a fluorescent dye are described herein with 
reference to the drawings wherein:: 

FIG. 1 is a schematic view of one preferred embodiment of the presently 
20 disclosed fluorescence detector; 

FIG. 2 is a schematic view of the presently disclosed fluorescence detector 
including a viewing filter; and 

FIG. 3 is a schematic representation of a portion of a body illustrating a 
fluorescent dye being injected into the body and illustrating regional lymph nodes and 
25 lymphatic channels. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Preferred embodiments of the presently disclosed method arid apparatus for 
identifying tissue within the body will now be described in detail with reference to the 
30 drawings, wherein like reference numerals designate corresponding elements in each 
of the several views. 

FIGS. 1 and 2 illustrate a schematic representation of a fluorescence detector 
shown generally as 10. Fluorescence detector 10 includes a light source 12 for 



3 



WOQ2/100443 PCT/US02/18627 

generating light having a particular wavelength necessary to create excitation of a 
fluorescent dye, a fiber-optic light guide 14 for directing the light generated by light 
source 12 to a distant location, and an optical filter 16. Fiber-optic light guide 14 can 
be constructed from a sterile disposable material such as [?]. Alternately, light guide 
5 14 can be formed of a reusable material which is covered by a sterile drape (not 
shown). Light source 1 2 preferably includes a power cord 18 for engaging an 
electrical outlet (not shown). Alternately, other power sources, e.g., batteries, may be 
used to supply power to light source 12. Preferably, light source 12 includes a 
tungsten-halogen lamp 20, although the use of other lamp types is also envisioned. 
10 Referring to FIG. 2, fluorescence detector 10 may also include a viewing filter 22. 
Viewing filter 22 allows for direct visualization of fluorescent light emissions from a 
fluorescent dye produced by application of light generated by light source 12 to the 
fluorescent dye. 

The above-identified fluorescence detector 10 can be used in the method and 

1 5 apparatus for identifying specific tissue within the body to be discussed below. 

Alternately, other fluorescence detector apparatus or systems may be used to detect 
and view fluorescent emissions from a fluorescent dye. 

The present disclosure is directed to a method for identifying and viewing 
specific tissue within the body using a fluorescent dye. The method, to be discussed 

20 in detail below, is particularly suitable for identifying the sentinel node of a lymph 
node cluster of the lymphatic system. 

Referring to FIGS. 2 and 3, the presently disclosed method for identifying 
specific tissue within the body, such as the sentinel node of a lymph node cluster of 
the lymphatic system, includes injecting a fluorescent dye into the body adjacent a 

25 diseased tissue site, e.g., cancerous lesion, using, for example a syringe 21 or other 
known injection device. Fluorescent dyes which can be used to perform the method 
include fluorescein sodium and indocyanine green. The use of other fluorescent dyes 
approved by the FDA for internal use is also envisioned. Preferably, the fluorescent 
dye is injected in multiple locations 26 (FIG. 3) about the periphery of diseased tissue 

30 30 without injecting the dye into the diseased tissue. Generally, the injections will be 
positioned within one centimeter of the diseased tissue. Alternately, the fluorescent 
dye can be injected into the body at any site that will deliver the fluorescent dye to the 
lymphatic basin associated with the diseased tissue. For example, in identifying the 
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sentinel node in the breast region, fluorescent dye injected around the areolar will be 
as effective as fluorescent dye injected adjacent the tumor site. The appropriate 
dosage or quantity of fluorescent dye injected into the body will vary from procedure 
to procedure and based upon the particular fluorescent dye being used. 
5 After the fluorescent dye has been injected into the body at an appropriate 

location, it will typically take about twenty minutes for the dye to flow through the 
lymphatic system into the regional lymph node cluster associated with the area of 
diseased tissue. Accordingly, about twenty minutes after injection of the fluorescent 
dye, a fluorescence detector can be used in the manner discussed above to identify 

1 0 specific tissue within the body, e.g., tissue to be biopsied such as the sentinel node of 
a lymph node cluster. 

In use, fluorescence detector 10 is positioned to direct light having a particular 
wavelength necessary to create excitation of the fluorescent dye onto the body tissue 
such that the body tissue, e.g., the lymphatic system, can be optically or non-optically 

1 5 viewed. The light may be directed transdermally to allow transdermal viewing of the 
diseased tissue, e.g., sentinel node, or the light may be applied directly to internal 
tissue during an open surgical procedure. Alternately, the light may be directed onto 
the diseased tissue during an endoscopic procedure. An endoscopic procedure may 
require insufflation of the area adjacent tissue. 

20 During a procedure to identify a sentinel node of a lymph node cluster, the 

lymphatic system including lymphatic channels 40 and regional lymph nodes 42, can 
be identified and viewed using the fluorescence detector to determine the sentinel 
node or the sentinel node Of a lymph node cluster. Thereafter, only the first node can 
be excised for pathologic evaluation or evaluated in-situ for metastic disease. The 

25 entire lymph node cluster need not be excised. 

It will be understood that various modifications may be made to the 
embodiments disclosed herein. For example, the materials used to construct the 
individual components of the device may be chosen from a variety of known 
materials to achieve the desired result. Therefore, the above description should not be 

30 construed as limiting, but merely as exemplifications of preferred embodiments. 

Those skilled in the art will envision other modifications within the scope and spirit of 
the claims appended hereto. 
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WHAT IS CLAIMED : 

1 . A method for identifying specific tissue in a body without using a ; . 
radioactive signature comprising the following steps: 

injecting a fluorescent dye into the body at a location to deliver the dye to a 
lymphatic basin; 

providing a fluorescence detector having a light source for generating light 
having a wavelength to create excitation of the fluorescent dye- 
directing the light source at the body; and 

viewing and identifying specific tissue in the body based on a flow of 
fluorescent dye. ■ ' 

2. A method according to Claim 1, wherein the specific tissue is a 
sentinel node of a lymph node cluster. . . 

3. A method according to Claim 2, wherein the step of injecting a 
fluorescent dye includes injecting a fluorescent dye at multiple locations about a 
cancerous lesion. ; 

4. A method according to Claim 1 , wherein the step of providing a 
fluorescence detector includes providing a fiber optic light guide. 

5. A method according to Claim 4, wherein the step of providing a 
fluorescence detector includes providing a viewing filter. 

6. A method according to Claim 2, wherein the fluorescent dye includes 
indocyanine green. 

7. A method according to Claim 2, wherein the fluorescein sodium. 

8. A method according to Claim 1, further including the following step: 
excising the specific tissue subsequent to identifying the specific tissue. 
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9. A method according to Claim 1, wherein the step of viewing and 
identifying the specific tissue in the body includes viewing the specific tissue 
transdermally. 

5 10. A method according to Claim I , wherein the step of viewing and 

identifying the specific tissue in the body includes directly viewing the specific tissue. 

11. A method according to Claim 4, wherein the fiber optic light guide is 
disposable. 

10 ». . : ; 

12. A method according to Claim 1 s wherein the step of viewing includes 
optically visualizing specific tissue in the body. 

13. A fluorescence detector comprising: 

15 a light source for generating light having a wavelength to create excitation of a 

fluorescent dye; and ; 

a fiber optic light guide for directing the light generated by the light source 
towards body tissue. ' 

20 14. A fluorescent detector according to Claim 13, further including a 

viewing filter for allowing direct visualization of a fluorescent light emission from the 
fluorescent dye and blocking the light generated by the light source. 
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